Alterations in mRNA levels, expression, and function of GTP-binding regulatory proteins in adipocytes from obese mice (C57BL/6J-ob/ob).
Messenger RNA levels for the alpha subunit of G-proteins expressed in adipocytes of lean and obese (ob/ob) mice were compared with relative levels of the encoded proteins. Using both toxin labeling and Western blots, expression of Gs alpha, Gi alpha-1, and Gi alpha-3 was decreased by approximately 2-fold in adipocytes of obese mice, while levels of Gi alpha-2 did not differ between the phenotypes. The decreases in Gi alpha-1 and Gs alpha in the obese mouse were attributed to decreased mRNA levels for these proteins. Similar mRNA levels for Gi alpha-3 were noted in both phenotypes, but Gi alpha-2 message was increased 2-fold in the obese mouse. Inhibitory regulation of adipocyte adenylylcyclase through G-proteins was evaluated by comparing the ability of R-PIA to inhibit isoproterenol-stimulated responses between the phenotypes. In spite of the decrease in Gi alpha-1 and Gi alpha-3 in adipocytes from obese mice, R-PIA inhibited adenylylcyclase, cAMP-dependent protein kinase, and lipolysis in similar fashion in both phenotypes. The GTP analog, Gpp(NH)p also inhibited forskolin-stimulated adenylylcyclase in a comparable manner, but the magnitude of the inhibition was slightly less in adipocyte membranes from obese mice. In contrast, the decrease in expression of Gs alpha was translated into substantially poorer activation of isoproterenol-stimulated responses in the obese mouse. The concentration of isoproterenol producing half-maximal activation of adenylylcyclase, protein kinase, and lipolysis did not differ between the phenotypes, but the maximal responses were much lower in cells from obese mice. Similar lipolytic potential in isolated adipocytes from each phenotype and similar total forskolin-stimulated cyclase activity in adipocyte membranes from each phenotype suggest that decreased expression of Gs alpha may contribute to the characteristic alteration in mobilization of triglycerides noted in adipocytes from obese mice.